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primer. According to this study site 1, which is the nearest site to the cement factory (50m), has the highest appearance and disappearance band. As the samples from site 1 revealed the lowest level of GTS values might led to a high level of genotoxic effect in the four lichen species. lichen samples (14, 16, (18) (19) (20) (21) (22) (23) (24) .
Conclusion
A number of researchers have shown the genotoxic potential of 2,4-D that were investigated by using different test systems including chromosome aberration assay, micronucleus and comet assay technique that monitor genotoxic effects on plants (25) (26) (27) (28) . The advantage of measuring the direct effects of genotoxins on DNA mainly depends on its sensitive and non-time consuming properties (25) . 
MATERIALS AND METHODS

Study area
The cement factory areais located in eastern 
Lichen material
Pseudevernia furfuracea, Lobaria pulmonaria, Cetraria islandica and Usnea longissima lichen species were collected from three different locations 
Total Soluble Protein Level
Four different lichen thallus were homogenized 
Genomic DNA isolation and RAPD procedures
Genomic DNA extraction was performed according to the protocol defined by Aras and Cansaran (39). 
Statistical analyses
The SPSS (Statistical package software v.15.0 for
Windows) was used to analyze the changes in total soluble protein content. Data were tested by analysis with variance analysis (ANOVA). Least significat difference test at 0.01 significance levels was performed. In the analysis of RAPD profiles; bands which appeared and disappeared in the control sample were considered as the criterion of the judgment (Table 1) . Polymorphisms observed in RAPD profiles included disappearance of a control band and appearance of a new band (36) ( Table 2 ). Genomic Table 3 . Changes of GTS for all primers in study S1,S4, S7: 4 month, S2,S5, S8: 8 month, S3, S6, S9: 12 month relation to profiles obtained from the control lichen samples (Table 3) .
RESULTS
Effect of pollutants on total soluble protein level
The results showing the total soluble protein levels in four lichen species are presented in Fig. 1 .
Total soluble protein content profile of the control samples was similar to four examined lichen species. (Fig 1) . Compared with the four lichen species and protein levels of pollutants exposure, P. furfuracea was determination to the maximum change of protein contents in all sites and exposure The RAPD-PCR profiles of the control and exposed samples in cement plant (Aşkale-Erzurum)
In the current study the genotoxic effects of various environmental pollutants were studied with the Pseudevernia furfuracea, Lobaria pulmonaria, Cetralia islandica and Usnea longissima that were exposed to various pollutants around the cement factory in Aşkale-Erzurum. Control sites are located far away from the allocation units. Table 1 (Table 1 ). In addition to this, 31, 13 and 15 new bands disappeared in the P. furfuracea samples from sites 1, 2 and 3 of exposed pollutants. The polymorphisms were occurred as disappearance or appearance of the 
DISCUSSION
With fast economic development and industrialization, a vast range of genotoxic chemicals were produced, and spread to the environment.
These chemicals adversely affect living organisms, and often lead to serious diseases in human beings.
Atmospheric pollution is composed of mixed pollutants and the inherent complexity of the composition and subsequent reaction products make it very difficult to estimate the ambient genotoxicity risk of air by traditional pollution measurements. The best way to determine environmental genotoxicity could be the direct quantification of the genotoxic effect (i.e., DNA damage) (38) of the pollutant to a living organism.
Due to highly conserved structure of the genetic material, it is possible to use a broad variety of species including bacteria, yeasts, lichens, animals and plants in genotoxicity tests (30, 31, 41) . In this study, we suggest that molecular and biological assays examined In recent years, lichens have begun to be used as good bioindicators of genetic toxicity of environmental pollutants (22) (23) (24) (31) (32) (33) (34) (35) . Genotoxicity as a result of metal toxicity is also described to play a major role in DNA-damage induction (33, 45) . In this study, probable DNA damages induced by various environmental pollutants, were reflected by changes in RAPD profiles: 
